Statistical analyses were performed on the relation between the glacier forms and the topographic conditions of the glacier basins, using an inventory of the glaciers in the Khumbu Himal where climatic conditions can be considered as nearly uniform in the Great Himalayas.
predominant factors to decide glacier forms and types in that area. The Khumbu region in eastern Nepal Himalayas was chosen for a study on the relationship between the forms of the glaciers and those of the glacier basins for several reasons: (a) this test area covers the highest mountain group, including Mt. Sagarmatha (Everest, 8848m), Mt. Lotse (8510m) and Mt. Cho Oyu (8153m) and is one of the most glacierized areas in the Nepal Himalayas; (b) various field studies were carried out on the glaciers and climates and a large number of photographs were taken during the expedition; (c) maps of different scale are available; (d) a pilot study for an inventory of the glaciers was reported by Mailer (1970) . This paper discusses preliminary results of the statistical analyses of the forms of the glaciers in connection with the forms of glacier basins.
Inventory of the glaciers and their basins
As a part of the IHD 1965-1974, the International Commission of Snow and Ice (ICSI) of the International Association of Scientific Hydrology (IASH) prepared the report "Perennial ice and snow masses; a guide for compilation and assemblage of data for a world inventory" (Unesco/Iash, 1970) , in which an inventory of glaciers in the Mount Sagarmatha (Everest) region was reported by Muller (1970) as one of the pilot studies.
An inventory of glaciers in a small area where
No. 31 ** Water Research Institute , Nagoya University (present address, National Institute of Polar Research, Kaga 1-9, Tokyo 173) climatic conditions are nearly uniform can be used for a study of the relation between glacier form and the topographical conditions of the basins in which the glaciers lie.
For such a study, ten elements which seem to represent glacier form and eight elements to represent glacier basins were selected as follows. a) Elements of glacier form G 1 Upper limit (m) G 2 Lower limit (m) G 3 'Exposed' limit G 4 Debris covered area (km2) G 5 Total area (km2) G 6 Length (m) G 7 Debris covered area ratio (G4/G5) (%) G 8 Altitudinal range (G1 -G2), (m) G 9 Gradient (G8/G6) G10 Square root of total area (m) b) Elements of glacier basin T 1 Maximum height (m) T 2 Length of ridge above 5500m (m) T 3 Width of basin at 5500m (m) T 4 Area of basin above 5500m (km2) T 5 Area of rock face above 5500m (km2) T 6 Basin shape index (T2/T3) T 7 Rock face area ratio (T5/T4), (%) Measurments of the above mentioned elements of glaciers and their basins were carried out Since the smaller areas are more frequent, square root of glacier area (G10) is used as an index of glacier size as well as the procedure by Nogami (1968) .
On the other hand, the elements of the glacier basin are measured on the map of the area above 5500m, which corresponds nearly to the lower limit of precipitation in the form of snow during the warmest season, and is often about 1 between the steep wall and gentle slope. Therefore, the area of the basin above 5500m seems to be suitable when considering a glacier basin from a view point of accumulation in this study.
The length of the 5500m contour line (T3) is assumed to approximate the width of the basin at that altitude. The rock face area (T5) is considered in order to examine its effect on the covering of the glacier by debris, and the basin shape index (T6; = T2/T3) is chosen as an index of the effect of the basin shape on the gathering and concentrating of snow to feed the glacier.
The computer print-out sheets of inventory the altitudinal range of C-type glaciers, and have an area of 6.6 km2 on the average, more than fifteen times the C-type glaciers area. The mean length of D-type glaciers, 5.2 km, is more than five times as long as that of C-type glaciers, 1.0 km. It is, therefore, clear that there is an apparent difference in the dimensions of C-and D-type glaciers in the Khumbu Himal.
Each element of basins containing D-type glaciers, especially length of basin ridge and basin area, is bigger than the corresponding element for C-type glaciers, and so is like to be more effective for glacierization.
The total area of glaciers and the total number of glaciers in the Khumbu region are 287 km2 and 167 respectively.
2) Correlation coefficients between the dimensions of glaciers and their basins. Correlation coefficients between the dimensions of glaciers and their basins were computed and the results are shown in Tables 2 and 3. In general, the correlation is better in the case (on 89 glaciers with an area above O. 1 km2) (on 37 glaciers with a debris covered area above O. 1 km2)
of D-type glaciers than in that of C-type glaciers. The reason will be discussed in the next section. The large-sized glaciers, having a large area, long length, and high upper limit, develop in bigger basins with higher summits, longer ridges and wider valleys.
The correlations between glacier area and basin area; glacier length and ridge length; and debris covered area and rock face area are especially good.
Therefore, it would be reasonable to consider that the total precipitation in the basin above the firn line controls the size of the glacier, and the debris on the glacier surface was supplied from the rock face of the basin.
The position of the lower limit of the glacier is independent the dimensions of the glacier basin, as in the case of the Cordillera Real, Bolivia (Nogami, 1968) .
3) Multiple regression analysis of glacier forms A multiple regression analysis of glacier forms was performed as a pilot study to relate glacier form to some basin factors by a regression equation.
The program of this analysis is for a single dependent and a maximum of 49 explaining variables. The technique used is the so-called forward selection method. Explaining variables are added to the regression equation one at a time. At each step, the program selects that remaining variable which makes the greatest improvement in 'goodness of fit', that is the greatest reduction in the residual sum of squares.
The results are shown in (Fushimi, 1977) depending on the individual size of the glacier, so that the coefficient is smaller than in that of D-type glaciers.
